BIOTHERMODYNAMICIDATAICAPTURE

Example:[PropertiesideterminedWwith[differentiallScanning]
calorimetry(DSClmethods)

Datalsource:[Hinz,[H.J.;[Schwarz, [F.[P.[Measurement@nd@nalysis(of[]
resultsiobtainedlon(biologicallSubstanceswithld.s.c.,[J.[Chem.
Thermodyn.,[2001,33,(1511-1525.

GenerallExperimentDescription:Denaturizationofllysozyme studiedl]
byIDSCwith[pH[Andyysozyme concentrationVaried

TargetProperties: T;,[Enthalpylofiiransition,van’t Hoffleénthalpyofl]
transition



Bibliographiclinformation:
Nomew[@additionsiwereladelifo[GDClforbiothermodynamicldata.

See:http://www.trc.nist.gov/GDC.html forlgenerallhelp.

See:http://Iwww.trc.nist.gov/helpdocs/basic/BIBLIOGRAPHICinfo.pdf

for(Specificlhelpldniénteringbibliographiclinformation.

Herelisiheldapturedbibliographiclihformationoriheléexample:

| Literature source description

Help

Type of document: - |RAFR R

Title: |mMeasurement and analyziz of results obtained on biological zubstances with d.2.c.

Authors: Hing, H.-J[Hanz-lurgen); Schwarz, F. P.[Fredernck F.]

K.ep wards:

Ahstract
[if availablel:

Source: &), Chem, Thermodyn @ $33%, 1511-1525

ear | 2001

differential szanning calorimety; lipids; phase tranzition; proteing; transition enthalpy; tranzition temperature; unfolding
tranzitions

The differential zcanning calonmeter [d.z.c.] has been widely used to determine the thermodynamics of phase S
tranzitions and conformational changes in biological systems  including proteing, nucleic acid sequences, and lipid
azzemblies. The d.z.c monitorz the temperature difference bebween bwo veszels, one containing the biological
golution and the other containing a reference solution, as a function of temperature at a given scan rate.
Fecommendations for d.2.c. measurement procedures, calibration procedures, and procedures for testing the
perffarmance of the d.z.c. are described. Analysiz of the measurements shaould include a carection for the time
rezponze of the instument and corverzion of the power versus time curve bo a heat capacity versus temperature
plat. Thermodynamic transtion models should only be applied to the analpsiz of the heat capacity curves if the w

Accept Cancel




CompoundS3election/Addition:
Compound(S$electionor[AdditionliserySimilarioihatiraditionallylisedin[GDC.

See:http://Iwww.trc.nist.gov/helpdocs/basic/ COMPOUNDselection.pdf
and
See:[Mittp://Iwww.trc.nist.gov/helpdocs/basic/COMPOUNDaddition.pdf

New [Features:
1. Capturedfl(ECL{EnzymelCommision)MNumberlisiSupported
2. Capturelof(PDBI(ProteinDataBank)MumberlsiSupported
3. Symbolicflormulas(@relSupported(inlbrackets*})doSupportl]
substancesloflunspecified@émpiricalfiormulall

. Substance g|§i@

Help

3 I Empirical formula [Case sensitivel: || 71 I

Mame: |Iysu:|2_l,lme

Search results: | j

1 IEENumI:uer: | 32117 "PDE Nurnber: | I

Molar Mass: | 2 0k | Cancel |




Afterldapturelofdibliographiclinfoland(Specificationloflysozyme,
theMain[GDCormiboksikelhis...

i Guided Data Capture - Thermophysical and Thermochemical Data |:| |§|rz|
File Edit Tools Help

Sample R eaction Bin

= 20071 hin zch 0

Next we begin the capture of the property data...




Initiationofbiothermodynamicipropertyldataldapture...

i Guided Data Capture - Thermophysical and Thermochemical Data |Z| |E|rz|
File Edit Tools Help

Sarmple Reaction

= 2001 hin sch 0 \

1.[SelectBio andihel]

DatalTable[Processing
selectionfbrmlopens.
| Data Table Processing
Select bype of table: | ﬂ
Bio Property from DSE [in salubion]
Bio Substance Solubility
Bio Reaction
Canizel
2.[SelectlBio Property from
DSC (in solution) 3 [TlickOK
Next...




TheBio System Properties formlappears

1.[ThellhitiallandFinallStates[oflihelSubstancelare(Specified(first
» Selectfrompull-downlmhenulor
» Enterliextldirectly

. Bio System Properties

Help
Substance: ||_,r,3,:|2_,r,|.|.|E
Phaze |S|:|Iuti|:|n Initial state:  1Salact or enter text here
Final state: |Select ar enter text here
(ther components prezent
F et |
| LJ Sample ﬂ Furction | LJ
| LJ Sample I—L| Furction | LJ
| . | Camnl ﬂ Funchion | LJ
| 2.[3electla[Tablibldaccess[@aformlib(sSpecify: [ -] Function | =]
 TheEnvironment{i.e.,[Solution[domposition) Sy B
. | Function | LJ
e Constraints |
li . ﬂ Funchion | LJ
| °Val‘lab|eS [ ~] Function | ~|
* Properties
Method of measurement: | Accept | Cancel |




Composition: SpecificationcompoundslotherihantheISubstance” under(study)

For the example, these are the solution components...

. Bio System Properties

Help

Substance: | lyzozyme

Phase | o ﬂ Imitial state: |Native ﬂ
Finalstate: (D engtured 2.[$electlSampledumbers |-
Constraints | Variables | Properties | 1. Se|eCtmompOnentS |fmecessarymrare)
Other comparents present prese Nt

ﬂ Sample # =

| Buffer component

| Buffer component

|S|:|Ivent
el Sample I—LI Function V ﬂ
| Sample - | FLijgh ﬂ
& Note:[Selection@ffnew” activatesihell <] Samde [ <] =
| GDC compound-selectionfiorm <] Sample Function =
Method of measurement:  |psre Eobrel

4.[Enterifhel]

measurementimethod

3.[$electlthe[IFunction” of(@éachldomponent

e Solvent
. Buffer
. Inert

Next tab...




Constraints: Specification[oflfixed[duantities

For the example, these are the pressure and buffer composition

. Bio System Properties

Help

Substance: | lysozpme

LJ Sample # ﬂ

FPhaze |S|:|Iuti|:|n L] Initial state: |Native LJ
Einalstater 5 2.[Enterldonstraintivalues [~]
Eu:umpu:usitiu:uarial:ules] Fropertiez l Se|eCtmOnStralntS
M et
| Pressure | Yalue: [101.325 f kPa Uncet. [~ I %
| MolaRity | | hydiogen chloride Yalue: [p1 molfdm3  Uncet. [ [ %
|M,:,|a|:m}. LJ |5||_'r'l:ine Walue: [ mol/dm3  Uncet. [ [ %
= = alue: ricert. | e
| LJ | LJ W alue: Ii e Ii [
| LJ | LJ W ale: Ii ncert. Ii [ e
| LJ | LJ W alue: Ii e, Ii [
| LJ | LJ W alue: Ii Urizert. Ii [
tethod of meazurement:  |pse Accept | e
_

3.[Enterldincertaintiesbrldonstraints,
iflknown[(absoluteldrpercent)

Next tab...



Variables: Specificationldflquantitiesihat@relvaried

For the example, these are pH and concentration of lysozyme

. HBio System Properties

Help

Substance: | lysozyrne

LJ Sample # Iﬁ

Fhase | Salution

E-:umpu:usitiu:un] Congtrain ru:uperties]

LJ Initial state: |Native

-
-

1. Selecttariables

Warl ||:|H

=

War.2 |Mass concentration

=

-

[pzozyme

| o

| - -

| 2.[Enterluncertainties, if(known | .

| -1 — Uhcert. Ii o

| LJ | LJ Uhcert. Ii o
Method of measurement:  |psC Accept | Eore]

Next tab...



Properties: Specificationlof(properties

For the example, these are pH and concentration of lysozyme

. Bio System Properties

Help
Subztance: ||_'r'$':|2_'r'|'l'll3 j Sample # =
Fhase |S|:-Iutiu:|n ﬂ Initial state: |Native ﬂ
. enaturad ﬂ
Eu:umpu:usitiu:un] Ennstraints] Varial:ule 1 SeleCtmropertles
— Next to

Data Table

|Zern:|-l3iI:|I:|s energy temperature k. Uncert. li [ =
|Enthalp_l,l of transition ku fral Uncert. Ii [ ez
kAol Uncert. Ii [

- j Uncert. %

-| | -| Urncert, [ e

ncert.

~| 2.[Enterluncertaintiesforlproperties
* Absoluteldripercent
* Uncertainties[dassociated[with[]

Methad of measurement: [ eachlaluelganibeldapture pccept | Cance

onfhemextiform...




Numerical Data Table: EnterValueslibrivariables@ndproperties

For the example:
Variables: pH, conc of lysozyme
Properties: T, A

trs

H, A

trs

HVH

bl

LT Ta N

Clear the T able l

Wiew plot .

LaTalal

File Edit Action Help
Yarl War 2 Prop.1 ne Frop.2 ne.2 Frop.3 nc.3

pH M azz conce| Zero-Gibbs ¢ Enthalpy of | van't Hoff er
1 2 B 43 a4 393 332

2 258 43 aih 378 391

] 258 43 a7 397 A0E

4 258 097 CXIN A0z A0z

] 258 097 CEIN A0z A0z

B 258 049s aih A0E A0E
7 258 095 aih A 402

a 258 228 aih 397 A
3 258 228 aih A 402
10 23 1.00 a3 A 382

11 23 232 CEIN A7 373

12 23 236 aiAa 434 364

13 23 236 a6 439 Gt

14 23 472 330.3 436 363

15 23 477 33045 A1 373

16 23 477 a6 Al 7T

17 23 970 aiAa 434 366

14 23 970 aiAa 423 373

19 258 1.00 a3 396 396

20 LR 100 3304 1g 1g

1 H a3 401 403
ClickiView plot forlJ | 2% = o
graphingldptions el 4 L
4 ; — — inz 393

Click[Accept
whenldone

Cancel




Note: Columnsidanbelresized(byldragging@sinhExcel)]

tolShowulllproperty@ndivariablemames,lifidesired.

[ |
File Edit Action Help
Yarl |War? Prop. 1 *| dne. 1 | Prop.2 4| Une? Prop.3 nc.3
pH b azz concentration (lvsozyme] | Zemo-Gibbs energy temperature | Enthalpy of tranzition wan't Hoff enthalpy of trangition
1 25 4.81 331.4 393 392
2 258 481 a3h ara 391
) 25 481 a7 397 408
4 25 sy CEIN 403 403
A 25 sy CEIN 403 403
B 25 (IR=H] a3h 40k 408
7 25 0495 a3h 401 402
a 25 228 a3h 397 401
9 25 228 a3h 401 402
10 23 1.00 a3 401 g2
11 23 232 AN 427 73
12 23 236 aAa 434 364
13 23 236 AN 439 368
14 23 472 3303 436 363
15 23 477 3305 411 73
16 23 477 AN 401 7T
17 23 970 aAa 434 366
18 23 970 aAa 423 73
19 25 1.00 CEIN 396 396
20 25 1.00 3304 418 418
21 25 1.00 CEIN 401 403
22 25 241 3306 386 aaa
23 25 241 33048 419 418
24 25 241 anz 396 393
Clear the Table "iew plot Accept Cancel




Graphical Representation: Plotldnylpropertyl@againstlanyiariable(2-d0only)

For the

. Enthalpy of transition as function of pH

Tools Help
I :
130
420
— —.__\.

Ml .

330 )
ClicklOK
whenldone

.
380
I L | y | |
1 2 3 4 5 . .
Uncertaintiss | Wariahle Warl - Yariable v

example, this is not very informative...



OK returnslio Numerical Data Table

File Edit Action Help
Yarl |WarZ Prop.1 Une. 1 | Prop.2 Unc.2 | Prop.3 e, 3
pH kazz concentration (lvsozume] | Zero-Gibbz energy temperature E nthalpy of tranzition van't Hoff enthalpy of rangition
1 2h 48 a4 393 392
2l 25 48 anA ara 391
al 25 48 anys 297 406
4 25 097 aNE 403 403
Al 25 097 aNE 403 403
Bl 25 0.49s A 406 406
7l 25 095 a3h 4m 402
al 25 228 a3h 297 401
9 25 228 a3h 4m 402
10 23 1.00 a3 4m Jaz
11 23 232 a6 427 a7
12| 23 236 aia 434 364
13 23 2 36 TN 439 Gt
14| 23 472 2303 436 —
15 23 477 2305 411 Cllckmccept
16) 23 477 a6 4m
17 23 3.70 331.9 434 whenldone
18| 23 q.70 aia 423
19 25 1.00 a3 296
200 25 1.00 2308 413
21 2h8 1.00 a3 4m
22 28 24 2306 Gl
23 25 24 2308 419
24 25 241 a2 296
Clear the T able Yigw plot | Cancel

Property capture is complete...



m| Guided Data Capture - Thermophysical and Thermochemical Data

Eile Edit Tools Help

Compound Mixture Feaction

Bio
= lysozyme
Sample 1 [cm, 35wk zpl;;)
glycine

hydragen chlonide

I BioProperty Set # 1 [lvsozyme] from DSC [pH, E]

ThelnewlpropertySetnowlappearslinlthe
navigation(iree.

Doubleldlick themodeliblaccessithell
Bio Systems Properties formibriediting




